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INTRODUCTION

This report was prepared in response to a February 20, 1981
letter from Mr. Lawrence L. Peterson, Washington State Department
of Ecology to Mr. Larry Dietrich, Pasco Sanitary Landfill, Inc.
(see Appendix 1). On March 26, 1981, J-U-B ENGINEERS, Inc. was
selected to perform the engineering and environmental analyses
required to respond to this letter. The format of the report
will be to restate the Department of Ecology (D.0.E.) concerns
or requests for information and then address each of the issues
with the information gathered since March 26. The Pasco Sanitary
Landfill is located at the outskirts of the City of Pasco, Washington
in the southeast corner of the State (figure 1). The landfill currentiy
accepts domestic solid wastes from the cities of Kennewick and Pasco.
It also accepts septic tank chemical toilet and holding tank wastes
and has in the past disposed of some‘industrial wastes. The major
concerns of the D.0.E. are related to the disposal of approximately
11,000 gallons per day of septic tank pumpings, chemicai toilet
pumpings and holding tank pumpings at two lagoons located at the site.
The D.0.E. 1s concerned about potential contamination of the groundwater

from the wastes in these lagoons and also the potential to mobilize

"industrial waste buried at 5 other locations within the site boundary.

The D.0.E. is also concerned over the potential of unwarranted disposal
of hazardous waste at the Pasco Landfi1ll because of the lack of hazard-
ous waste disposél site in the State of Washington. The D.O.E. has
asked a number of questions related to these concerns and requested

an engineering report on the adequacy of the lagoon treatment. In
addition, they have requested that a groundwater monitoring program

be developed at the site to document the lack or actual impact of

site disposal activities upon the groundwater.
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"We are concerned that the treatment/disposal facility is

deficient in the following areas:

1. It is constructed to allow percolating waste to reach

groundwater.

Some waste will undoubtedly reach the groundwater beneath these

sewage lagoons. We hope the intent of this statement is not aimed at

“zero discharge". We believe State and Federal Regulations covering the

percolation rate from sewage lagoons and the quality of groundwater allow

for some discharge yet provide adequate protection of the environment
Specifically, the State of Washington Department of Ecology Criteria
for Sewage Work Design, Section 15.413 states (for sewage lagoons)

"The thickness and the permeability of soil liners shall be sufficient

to limit the leakage to the maximum allowable rate 1/4 inch per day."
As discussed later under Item 3, the rate of infiltration may need

to be reduced at the new overflow lagobn to meet this criteria. The
well log from the Pasco Landfill Well indicates there is a high
degree of sand and silt at the site to the depth 80 feet. This
should provide a great deal of filtering and absorbtion of waste

materials and fecal coliforms.

The Environmental Protection Agency regulations on Criteria for
Classification of Solid Waste Disposal Facilities 40 C.F.R. 257.34
Groundwater states "(a) A facility or practice shall not contaminate

an underground drinking water source beyond the solid waste boundary
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In this case, "contaminate" means the groundwater at tle s0lid waste site boundary

should not exceed 10 milligrams per liter nitrate (as N) nor should it
exceed 4 coliform bacteria per 100 milliliters if one sample is taken.
As indicated in the Groundwater Monitoring Section, a new well or
possibly wells need to be drilled to determine compliance with this
requirement. APplying drinking water quality standards at the site
boundary seems very restrictive in comparison to surface discharge
which are rarely required to meet drinking water standards at a

site boundary. Should the drinking water be shown to be in compliance
with drinking water criteria at the plant boundary, this should provide
sufficient evidence fhat continued disposal operations are not having

an adverse impact on the environment and should be allowed to continue.
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"We are concerned that the treatment/disposal facility is

deficient in the following areas:"

2. “"There is a potential for saturation of adjacent soil

containing previously deposited industrial materials.”

Saturation could occur from seepage percolating laterally
from the lagoons to the industrial sites. The degree of saturation
was determined in the vicinity of all of the industrial waste sites
and a control site away from the waste disposal facility. The exact
depth of the buried industrial waste was estimated by the landfill
operator and samples were taken at 1, 3, 5, 10, 15 and 20 foot
intervals dependent upon the depth of the buried industrial waste
and observations in the field at the time of sampling. Table 1

shows the degree of saturation at each of the sites analyzed.

Two of the data point in the table need explanation. The
first is the saturated condition at the 5 foot level at site 4-C
west. This condition was created by surface irrigation applied in
an attempt to establish a cover crop to reduce wind erosion. Test
results in Table 1 indicate the water percolated down to the ash
layer. Note that the moisture content of the '"control" or
non-irrigated natural site north of the landfill were considerably
less than those at C. west. The asﬁ layer is throught to be a result

of old buring at this exact location. The ash served as an impermeable
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barrier to the moisture applied above. The degree of saturation was
considerably 1less than 100Z at deeper depths. Subsequent borings
around this particular hole indicated this ash pocket was very
localized, was not indicative of a general condition at the site
and the other soils samples were noticeably dfyer. While the data
indicates the satu;afed condition was not the result of the lagoon
disposal, it does point out a need to keep surface irrigation to a

minimum.

The other point of concern is sample 5-A Northeast which shows
a 74.5% degree of saturation (Table 1). This area was not influenced
by the surface irrigation, but has been influenced by water added to
site to put out fires in 1978 and 1979. Additional samples were not
taken closer to the northeasf corner of Site A because the area has
been backfilled with baled garbage, stumps; large pieces of concrete,
and other materials that could not Be penetrated with the sampling

equipment.

Figure 2 shows the relative locations of the lagoons, industrial
waste disposal sites, and the sampling locations. The degree of
saturation is indicated for the deepest depth at each location. The
figure illustrates that the sites are not being saturated from lateral

percolation of lagoon wastewaters.
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TABLE 1
SOIL INVESTIGATION AND

SUMMARY OF LABORATORY RESULTS IN THE
VICINITY OF THE INDUSTRIAL WASTE DISPOSAL

~—

SITES AT THE PASCO LANDFILL
DRY WEIGHT DEGREE
DEPTH SOIL MOISTURE OF
SAMPLE LOCATION IN FEET CLASSIFICATION CONTENT, % SATURATION, %
C Control 1 SAND, Silty 4.0 15
C Control 3 SAND, Silty 3.6 13.5
c Control 5 SAND, Silty 8.0 30.0
c Control 10 SAND, Silty 6.6 24,7
c Control 15 SAND, Silty 7.9 29.6
C Control 20 SAND, Silty 4.9 18.4
1 E. East 20 SAND, Silty 7.7 28.8
2 E. West 1 SAND, Silty 11.2 42.0
2 E. West 3 SAND, Silty 7.4 27.8
2 E. West 5 SAND, Silty 3.2 12.0
2 E. West 15 SAND, Silty 7.5 28.1
2 E. West 20 SAND, Silty 16.9 63.4
'3 D, East 1 SAND, Silty 17.5 65.6
3 D. East 5 SAND, Silty 11.5 43.1
3 D. East 15 SAND, Silty 8.7 32.6
3 D. East 20 SAND, Silty 8.0 30.0
4 C. West 1 SAND, Silty 9.9 37.1
4 C. West 3 SAND, Silty 12.0 45.0
4 C. Vest 5 SILTY, Sandy (ash) 37.3 113.0
4 C. West 15 SAND, Silty 5.7 21.4
4 - C. West 20 SAND, Silty 8.5 31.9
5 A North East 10 SILT, Sandy 24,6 74.5
6 A North East 5 SAND 7.9 29.6
6 A North East 10 SAND, Silty 10.2 38.2
6 A North East 15 SAND, Silty 14.4 54.0
7 A North East 5 SAND Poorly graded 6.0 23.0
7 A North East 10 SAND, Silty 14.6 54.8
8 A South 20 SILT, Sandy 15.8 47.9
9 W. of Road 15 SAND, Poorly Graded 3.7 13.9
10 B. East 10 SAND, Silty -10.8 40.5
11 B. South 10 SILT, Sandy 18.8 57.0
12 B. West 10 SAND, Silty 5.6 21.0
-8-



3. The Constituenfs of Wastes Entering the Site are Not

Documented.

Since receiving your letter, operations personnel at the
landfill have been keeping individual records on each shipment of
waste delivered to the lagoons. Records include separate entries
for the type of waste, the origin of the waste, the quantity
delivered, and the hauler making the delivery.

An evaluation of all the deliveries made from April 1, 1981
through May 31, 1981 is summarized in Table 2-_ Ninety-Two percent
(92%) of the liquid wastes disposed of at the lagoons originated

at Hanford Construction Projects.

Wastes continue to be documented by operating personnel.




TABLE 2
WASTE VOLUMES DELIVERED TO

THE PASCO LANDFILL LAGOONS 4/1/81 TO 5/31/81

TOTAL FOR DAILY AVERAGE % OF

APRIL & MAY (gals.) (gals.) TOTAL

Hanford Wastes * 611,020 10,017 92

Chemical Toilets 8,800 144 1

Septic Tanks 48,750 799 7
Non—-Hanford less

Holding Tanks 2,400 40

than

695,870 11,000 100

* includes a combination of chemical toilets,
holding tanks and septic tank pumpings.

-10-



4, The honor gystem of control is inadequate to prevent

unauthorized dumping.

This item is discussed later under Item 2, '"An analysis

of lagoon and selected incoming waste for the presence of pollutants."

-11-



We require you submit to this department the following information

prior to July 1, 1981.

1. A hydrogeologic report covering at a minimum the following:

a. Groundwater characteristics including flow difection,

quantity, quality, elevation, and an evaluation of the

impact associated with any future irrigation expansion.

GROUNDWATER FLOW DIRECTION

Flow direction was determined by surveying adjacent wells to
accurately establish the exact location and elevation of each well.
Groundwater elevations were measured April 24 and April 25. Figure
3 shows groundwater elevations at each well and the contours developed

from the measured elevations.

Contours and flow directional lines upgradient to the Pasco
Landfill well appear very straight. While uni-directional flow may
in fact depict the flow, the reader should bear in mind there are
essentially only two reliable transects across the water table for
drawing these contours and the contours reflect 5 foot changes in

elevations.

Contours downgradient show a more complex flow pattern.

Note that the contours downgradient of the Pasco Landfill illustrate

every. 0.5 foot change in elevation. If a 5 foot contour were chosen,

~12-
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there would be no lines downgradient of the site. The significance

of all this is that the slope upgradient of the Pasco Landfill is
fairly steep. The elevation of the water table drops 16' in the

4300 feet between Well No. 1 and the Pasco Landfill Well. The

slope downgradient of the Landfill becomes very flat, dropping only
4.5' in the 4900 feet between the Pasco Landfi{ll well and well No. 5.
The shaded area on Figure 3 indicates contours qf questionable
integrity. All contours in the shaded area are influenced by the
water elevation at Well No. 2. The well is probably strongly influenced
by a water mound built up as a result of the Tomlinson Dairy pond. The
elevated ridge in the groundwater elevations between Well No. 2 and

the Pasco Landfill well is in all likelihood an artifact of this

water mount. Because of this, a flow directional line was not shown
between wells 2 and 3. An additional well or wells need to be

drilled to accurately establish the directional flow of groundwater

at the southern boundary of the Pasco Landfill Site.

-13-
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QUANTITY AND VELOCITY

Well drawdown tests and standard hydrologic calculations were used

to determine transmissivity values for the aquifer at wells 5, 6 and 7. )
The drawdown data was taken from original drillers logs. While the
data is traditionally used to determine well potential, it can be

used to approximate transmissivity values. Transmissivity in this
case is defined as the rate at which water will flow through a

vertical strip of the aquifer one foot wide and extending through the
full saturated tﬁickness under a hydraulic gradient of 1.00 or 100%.
The transmissivity of the aquifer at wells 5, 6 and 7 are shown in
Table 3. Permeability, the discharge that occurs through a unit
crossection 1 foot square was also calculated to determine an ;stimated
velocity 6f.groundwater flow. The average permeability of the wells
was 1042 feet 3/feet/day. The velocity was 1 foot/day and will be an

important consideration in later discussion. These calculations are

included as appendix 2.

It should be recognized that estimated transmissivity, permeability
and velocity values are based upon pumping data from a gravel strata
(wells are screened at the most productive depths) and may not represent
those values for the sandy strata where the top of the aquifer exists.
However, the transmissivity, permeability and velocity should be even
less in the sand and provide an additional margin of safety when discus-

sing potential wastewater movement.

-15-




WELL NO.

TABLE 3
TRANSMISSIVITY AND

PERMEABILITY OF THE AQUIFER NEAR

THE PASCO SANITARY LANDFILL

TRANSMISSIVITY (Fto/ft./day)

PERMEABILITY (ft.3/ft.zldaxl

58,600
27,000

82,000

-16-
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UALITY

With the exception of the sample of the Pasco Landfill well dome
in October of 1980, no other records of groundwater quality in the
immediate area could be obtained. Table 4 indicates that of the

parameters analyzed all were below drinking water standards.

The quality of groundwater downgradient of the Pasco Sanitary
Landfill site is of primary importance. Since groundwater sampling
and analysis 1is an expensive proposition, upmost must be
taken- to seléct the édmples and : analyses that are of most
significance. Given the direction of flow and rate of flow
described above, and the fact that the sewage lagoons would be
the only source providing a movement of wastewater to the groundwater
table, it is important to estimate the location of this wastewater
before samples are taken. The sewage lagoons have been in operation
for approximately 6 years. Even if one assumed a worse case condition
that the percolate from these lagoons were to reach the groundwater
immediately after the lagoons were put into use, the total number of
days available to groundwater travel would be 2,190 days. This,
coupled with the calculated groundwater movement of 1 foot per
day would mean the waste would have traveled roughly 2,190 feet
to date. By referring back to figure 3, the only well that
ééuld have been impacted by this time would be the Pasco Sanitary
Landfill well. All other offsite wells are more than 2,190 feet
downgradient. Groundwater quality will be determined at Landfill
wells as part of the groundwater monitoring program.discussed later

in this report.

-17-




TABLE 4

COMPARISON OF PASCO LANDFILL
WELLWATER CONTENTS (OCTOBER 1980)
TO FEDERAL DRINKING WATER STANDARDS

Parameter

Total Dissolved Solids
Total Alkalinity as CaCO3
Total Hardness as CaCO3

Calcium

Magnesium
Sodium
Potassium
Sulfate
Chloride
Nitrate as "N"

pH, Standard Units

Contents of
Pasco Landfill
Well Water (mg/l)

400
173
240

59

23
32
4
81
28
3.56

7.3

Specific Conductance (umhos/cm) 577

* No Drinking Water Standard has been established.

-18-

Drinking Water
Standards (mg/l)

500
*

*

250
250
10
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IRRIGATION EXPANSION

The impact of additional irrigation expansion near the Pasco
Landfill would come from additional development of the Potholes
Canal System or from additional pumping from the aquifer. Canal
development could theoretically raise the water table, but the
evidence indicates this 1s not happening now and is not expected to
happen in the future. Additi&nal pumping from the aquifer would lower
the existing water table. This is in fact what is happening.

Additional development from the Potholes Canal System is highly
unlikely because the overwhelming majority of the land is already irri-
gated by wells pumping from the groundwater. Within one mile of the
Pasco Landfill boundaries, there are 18 circles pumping from groundwater.
The South Columbia Basin Irrigation District has no current request for
additional surface water from landowners in the Pasco greenbelt, the

area surrounding the Pasco Landfi1ll, The secretary-manager, Russell

Smith of the South Columbia Basin Irrigation District feels that if
sys-Lote

additional development requests occur, they will be as a result of a
continual lowering of the groundwater table in the area due to additional

(3

withdrawal. This 1is not in the foreseeable future.

Within a 4-mile radius of the Pasco Landfill, there are 15 Water
and Power Resources Service monitoring wells. Figure 4 shows the
location of four of these wells near the site. Elevation of the water
table ‘during high water years of '74 and '75 and the current ('81) .
water levels. Well No. 9/3017C is one of the older wells and has shown
an increasingly elevated water table up to 1974 and 1975. In 1956,
the water in this well was 87 below grade. The elevation of the water
table increased steadily until it averaged about 77' and 78' below
grade in 1974 and 1975. In March of 1981, the water table was 81' below
grade, a drop of 3-4 feet.

-19-
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Groundwater at the three closest monitoring wells to the Pasco

Landfill has shown similar drops in elevation. Groundwater at well
number 9/30 16F-1 northwest of the landfill has gone from an annual
average high elevation during 1974 and 1975 of 48' below grade down to
52' below grade in March of 1981. Groundwater at well number 9/30 14 MI.
northeast of the landfill has gone from 101' below grade to 109' below
grade in March of 1981. Likewise, well No. 23 NE has gone from a high
in 1974 and 1975 of 79' below grade to being 85' below grade in March

of 1981.

The Water and Power Resource Service has modeled expected changes
(4) The
y

predict groundwater elevations will continue to fall in all areas within

in groundwater elevations due to irrigation through 1998.

a 7 mile radius of the confluence of the Snake and Columbia Rivers. This
takes in the groundwater beneath the Pasco Landfill and ail sections at

least 4 1/2 miles north and west of the site.

In summary, it appears the elevation of groundwater in the vicinity
of Pasco Landfill will continue to fall and consequently will not present
a mobilizing threat to the solid or industrial waste disposal at the site.

-21-
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We require you submit to this department the following information
prior to Julyl, 1981:

1. A hydrogeologic report covering at a minimum the following:

B. A description of soil mechanics relating to transport of
chemical and biological contaminants and analyses of the

potential for lateral movement of percolating wastewater.

As we discussed in a May 20 meeting, between Mssrs:

Zillich (3-U-B), Dietrich (Pasco Landfill) and Peterson-(D.O.E.),
such a descriptibn of soil mechanics or potential for lateral movement
of percolating wastewater would be largely theoretical and the degree
of soil saturation in the vicinity of the industrial waste sites
would be a more direct means of addressing these concerns. As noted
in Item 2, above, these measurements have been made and saturated

conditions do not exist at the industrial waste disposal sites.

~22-



We require you submit to this department the following information
prior .to July 1, 1981:

1. A hydrogeologic report covering at a minimum the following:

C. An Outline of a Groundwater Monitoring Program That Will Determine

the Existing and Future Groundwater Quality Impact of Percolate

from the Treatment/Disposal Facility.

The main factors to consider in.selecting a groundwater monitoring
program for this site are:

1) Location of Monitoring Wells

2) Number of Monitoring Wells

3) Frequency of Analyses

4) Types of Analyses

The logic used to select these factors was basically to use

-good environmental sampling practices and evaluate those practices

against regulations affecting disposal activities at the site.

The location of the wells need to be selected such that an upgradient
c;ntrol station is established to determine quality of the groundwater
unaffected by the Pasco Sanitary Landfill. Downgradient wells need to

be selected to determine the impact of the disposal operation upon | .
the groundwater and to determine compliance with regulatory standards.

As seen from Figure 3, well No. 1 will serve as an excellent monitoring

well to determine upgradient groundwater conditions.

-As described in the Groundwater Characteristic Section (la) of this
report, the downgradient flow 1s more complex than the upgradient flow

and there is the need to determine more accurately the directional flow

—23-



of groundwater at the south.boundary of the disposal site. We propose
to drill a new monitoring well at the site for determining groundwater
elevation and subsequently the directional flow at this point. We
believe this well will be in the direct path of the plume generated from
the sewage lagoon and will serve as the downstream monitoring point for
compliance purposes. Should this well not be in the direct line of the
sewage lagoon percolate plume, an additional well will have to be
drilled. Because of the E.P.A. criteria in 40 C.F.R. 257, we believe
the well (s) should be drilled at the plant boundary for determining '
regulatory compliance. The existing Pasco Landfi11l well can be used to
determine compliance for solid waste operations north and west of the

industrial and sewage lagoon disposal site.

If compliance is shown at all site boundary wells, the frequency

of analyses would be once per year.

The regulatory documents providing the most .quantitive guidance for
groundwater analyses relative to disposal practices at this
site appears to be in the Environmental Protection Agency Regulations
on Criteria for Classification of Solid Waste Disposal Facilities and
Practices, 40 C.F.R. 257. While this document does not have directly

enforceable criteria, these criteria musf be met by state programs if

"a

they are to be approved by E.P.A.* Part 257.3-4 requires that
solid waste facility or practice shall not contaminate an underground

drinking water source at the solid waste boundary."

* The Washington State Solid Waste Management Plan
has not been approved by E.P.A.

-24-
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"Contaminate' means the groundwater shall not contain more than the
allowable quantities of contaminants as allowed by 40 CFR 141
Environmental Protection Agency National Interim Primary Drinking
Water Regulations. To determine compliance analyses would have to

be performed for each of the parameters in the top half of Table 4.

The format of the E.P.A. regulations is to write minimum
acceptable quantitive standards with the intent of having state
and local regulations at least as restrictive as the federal standards
¥ashingtons regulations have been qualitatively written. That {is,
they address water quality in a qualitative sense only. This allows
the state flexibility to select quantitative restrictions on a case by

cost basis using the permit process as described in RCW 90.48.

The document that sets forth state policy is R.C.W. 90.48, Water
Pollution Control. However, this policy document does not provide
specific water quality standards or specific parameters to be monitored
in groundwater situations. The Washington State Solid Waste Management
Plan submitted in December of 1980 and currently being reviewed by the
Environmental Protection Agency does not have any specifics relative to
gfbundwater monitoring parameters. Chapert 173-301 of the Washington
Administrtive Code, the Washington State Department of Ecology Regulation
Relating to Minimum .Functional Standards for Solid Waste Handling,
likewise lacks quantitive specifics. _ .

The parameters in the lower half of Table 5 are those parameters which
need to be analyzed based upon a knowledge of the material disposed of
at the Sanitary Landfill and the Environmental Protection Agency National

Secondary Drinking Water Regulations 40 C.F.R. 143,

The frequency of all analyses would be once per year.
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TABLE 5
PROPOSED ANALYSES TO BE CONDUCTED
ON GROUNDWATER SAMPLES
IN THE VICINITY OF THE PASCO SANITARY LANDFILL

-26-

PARAMETERS
REQUIRED BY E.P.A. CRITERIA MAXIMUM
40CFR141 + 40CFR257 CONTAMINANT LEVELS
mg/1
Arsenic .05
Barcium 1.0
Cadium .01
Chromium .05
Lead . .05
Mercury .002
Nitrate (asN) 10.00
Selenium .01
Silver .05
Fluoride 2.0
Endrin .0002
Lindane .004
Methoxychlor .1
Toxaphene .005
2, 4, =D .1
2, 4, 5 - Tp .01
Turbidity 1 TU
Coliforms 3
SUGGESTED PARAMETERS
40CFR143 AND SITE CHARACTERISTICS

ng/l
Chloride 250
Color 15
Iron .3
Manganese .05
pR 6.5-8.5
Sulphate 250
Total Dissolved Solids 500
Phenol None
Total Organic Halogens None
Total Nitrogen as N None
Odor 3 .
Borate None
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We require you submit to this department the following infbrmation
prior to July 1, 1981:

2. An analyses of lagoon and selected incoming wastes for the
presence of pollutants. (The list of pollutants and number
of analysis required will be provided after an examination
of hauler records.)

It is assumed th&t the intent of the request 1is to analyze the
lagoon and incoming waste to determine relative hazardous potential
There 1is a multitudé of items that could be hazardous. 40 C.F.R.

261 Part III E.P.A. Identification and Listing of Hazardous

Wastes reduces the quantity to be considered substantially for regulatory
purposes only. Subpart D lists 16 generic industrial wastes from
non-specific sources, 69 generic wastes from specific sources and 461
disgarded commercial products or compounds. The logic for our approach
‘to this analytical problem was to limit the choices to those items

that would be hazardous on the basis of their toxicity if they were

to get to the groundwater. The liquid phase of the lagoon was sampled
to represent the pfesent lagoon contents. A composite sample was

taken by combining samples from several locations across the surface of
the lagoon. The sludge phase was sampled to represent the accumulative
waste inventory in.the lagoon. Composites were take at six different
locations from the sludge layer on the bottom of the lagoon. Our
analytical approach will be to follow the E.P. toxicity tests described
in 40 C.F.R. 261. Both phases will be analyzed using the E.P. toxicity
test procedures largely because these analytical procedures are
established procedures that have received some scrutiny. This analytical
exercise 1s very expensive and it would make no sense to look for rel- |
atively exotic constituents in these types of waste matricides 1if the
reliability or sensitivity of the techniques were unknown. The samples
are currently being analyzed for Arsenic, Barium, Cadmium, Chromium,
Lead, Mercury, Selenium, and Silver. The samples are also being

analyzed for total organic halogens. The total organic halogen test is
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a more comprehensive test than the six organics required by E.P.A. If
the total organic halogen result exceeds E.P. toxicity limits for any
of the individual specific organic halogens listed By E.P.A., these
samples may have to be analyzed for their individual constituents. In
addition, the samples are being analyzed for nitrate and total nitrogen
to determine the potential nitrate concentration once the

organic and ammonia nitrogen are all converted to nitrate. Because of
the extended laboratory time required to do these analyses, the _
results are not available at this time. The results will be forwarded

to you as soon as possible, but no later than July 31, 1981.




We require you submit to this department the following information

prior to July 1, 1981.

3. An Engineering Report that describes the existing facility,

assesses its treatment/disposal capabilities and addresses

any needs for modification.

The location of the existing lagoons are shown on Figure 2. The
primary lagoon is the most westerly lagoon. It measures 150-170 feet
and has a maximum depth of 10 feet. The water level in the primary
lagoon is established by an overflow pipe which drains to the
overflow lagoon. The lagoons are used for the treatment/disposal of
sewage wastes of yhich more than 90% currently originates from con-

struction projects at the Hanford Site.

The need to modify or expand the lagoons is dependent upon pro-
jected waste loads and the efficiency of the treatment provided. There
will be a substantial reduction in the amount of wastes received from

(5)

the Hanford site after July 1, 1981. After this date, lagoons at

Hanford will start treating this waste. The amount of sewage delivered

to the Pasco Lagoons from Hanford will be reduced from the current

10,000 gallons per day to 2,000 gallons per day.
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The efficiency of the treatment provided can be judged by &

comparing pond performances to accepted design criteria and @
evaluating not only the pond but the soil columns efficiency for
removing pollutants. First the Washington Department of Ecology
Criteria for Sewage Works Design requires sewage lagoons to have

a percolation rate of less than 1/4 inch (.25") per day. Percolation
rates were measured on these ponds. Table 6 shows the primary lagoon
to be well within these criterai, but the overflow lagoon was in all
probability in excess of this figure. The percolation rate of the
overflow lagoon was .25" per day on the second day of the study

after the water level had fallen below the most permeable upper layer

of the lagoon and surely was excess of this on the first day when

the rate of this lagoon was not measured.

The overall changes in water level of the primary lagoon were
calculated assuming incoming load would be 3,000 gallons/day (2,000
gallons Hanford + 1,000 gallons other) after July 1. To introduce a
factor of safety, the percolation rate was assumed to drop to .03
inches per day. Using precipitation and evaporation data applicable
to the site, it was determined there would be an initial loss of water
elevation in the primary lagoon, thus eliminating the overflow and
the violation df design criteria. However, by mid-November this
trend reverses and the overflow lagoon would again be needed, See

Table 7.
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will intersect the wastewater plume and provide direct evidence on

However, site characteristics should be considered in this situation.
There is 70 feet of sandy qoil Setwen the lagoon and the water table, the
distance to the site boundary is more than 2,000 feet and the estimated
travel time is 5 3/4 years. These lagoons have been in operation
long enough so that the actual impact can and should be measured before
the decision to modify or expand the lagoons 1s made. We belive the

placement of a well in the south east corner of the landfill site

the adequacy of treatment.
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TABLE 6
PERCOLATION RATES

PASCO LANDFILL LAGOONS

PERCOLATION

RATES (Inches/Day)

DATE Primary Lagoon Overflow Lagoon
5/6/81 - 5/7/81 .08 -
5/7/81 - 5/8/81 .07 .25
5/8/81 - 5/11/81 .05 .13
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TABLE 7
PROJECTED MONTHLY
CHANGES IN PRIMARY LAGOON WATER
ELEVATIONS JULY - DECEMBER 1981

Monthly Monthly Monthly Cumulative
Net Natural Change Net Change Net Change Change (In.)
Evap/Precip. *(In.) Swg. Addn./Percolation In Lagoon
(In.)

J -6.12 ' 4.80 -1.32 -1.32

J =7.71 4.96 -2.75 =4.07

A -6.38 4.96 ~1.42 -5.49

s -3.83 4.80 _ + .97 -4,52

o -1.72 4.96 +3.24 -1.28

N - .09 4.80 +4.71 +3.43

Mid Nov. overflow occurs again

D + .86 4.96 +4.10 +7.53

* U. S. Weather Bureau information covering 17
years of record.

-33~



SUMMARY

1.

The adequacy of the existing sewage lagoon system can and
should be determined on the basis groundwater quality at
the site.

The industrial waste disposal sites are not being saturated
by lateral movement of wastewaters from the sewage lagoons.

Constituents of wastes entering the sewage lagoons are
being recorded and approximately 902 of the volume comes
from Hanford Construction projects.

The lagoon water and sludges have. been sampled and are being
analyzed for toxic materials; results should be available
by July 1, 1981.

Groundwater flow direction :and quantity have been determined
near the landfill site but an additional well needs to be
drilled to verify flow at the Landfills southern boundary.

Future irrigation expansion will reduce groundwater elevations
and consequently have no impact upon the waste disposal
practices.

A groundwater monitoring program has been established to
determine current and future impacts of site operations.
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APPENDIX 1

CORRESPONDENCE FROM D.O.E.




STATE OF
WASHINGTON

DEPARTMENT OF ECOLOGY

Enst 100 Indiana Avenue, Spokans, Washington 99207 509/456-2926

February 18, 1981

Pagco Sanitary Landfill, Inc.
1218 North 4th
Pagco, WA 99301

Attention: Mr. Larry Dietrich

. Dear Mr, Dietrich:

- We have received your State Waste Permit Discharge Application .and have
-concluded that we have insufficient information-to issue the permit.

" We are concerned'that.the.treatment/disposal facility is deficient in
the following areas: o

’.

1. It is constructed to allow percolating wastes to reach ground -

_water,

2. There is a potehtial for saturation of adjacent soil con;@iningg
previously deposited industrial wastes., - ' S o

3. The constituents of wastes entering the site afe'not*décumented.'

4. The honor system of control is inadequate to prevent hnauthqrized

dumping.

-We require you submit to this department the following information prior
"to July 1, '1981: '

l. A hydrogeologic report covering at a minimum the.following:

b.

C.

Ground water characteristics including flow direction, quan-
tity, quality, elevation, ‘and an evaluation of.the-impgct

~asgociated with any future irrigation expansion.

A description of soil mechanics relating to transport of
chemical and biological contaminants and an analysis of the
potential for lateral movement of percolating waste water.

~

An outline of a ground water monitoring program that will de-
termine the existing and future ground water. quality .impacts
of percolate from the treatment/disposal facility.

2. An analysis of lagoon and selected incoming wastes for the presence
~ of pollutants. .. (The list of pollutants. and number of analysis re-
quired will be provided after an examination of hauler records.)



February 18, 1981 : -2-

Pasco Sanitary Landfill, Inc.

~ Attention: “Mr. Larry Dietrich

3. An Enginering Report that describes the existing facility,. assesses
its treatment/disposal .capabilities and addresses .any needs for
modification and/oxr expansion.

As an interim measure, you are required-to_immediately:

a. Request approval from this department for disposal of any
. wastes other. than those originating from domestic septic tanks
and chemical toilets. ) o ;_ s .
b. - Notify all haulers in writing of those wastes’ allowed in the
L ffacility.. o - - ;4.-.
rc.}, Maintain an on—-going record of each vehicle arriving ‘at the
4 site that documents  the hauler's name truck number (or li- '
-3c .cense), and type, volume and: source of waste.,n : ;

3
]

.-‘-
H

A recommend we have a- meeting 'in the near future to further clarify our -

department a position and to establish a. schedule. for submittals.“

A .._,_-

. t ___"-," \'_ ., x-'- . _.-.‘- . : . - TN . : ;.'_.: ' . .f_
R R S R Sincerely, {;__55{ EEPLIPE )
: “ g SRR} f S e s . L L. -. ‘s :._ . -.
[ .k,i__.' . .- te. s '[ .

P B KRN M S

LR . . L. N. Peterso :
CoR e e e Environmental Quality Division
-.'..:- \ . .
- v
oo



APPENDIX 2

CALCULATIONS OF GROUNDWATER MOVEMENT
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Figure 68. Graphical concepts of the cocfficients of permeability and transmissibility. Coefficient of per-
meability multiplied by the aquifer thickness equals coefficient of transmissibility.

of the cone of depression. It is larger
for cones of depression surrounding
artesian wells than for those around
water-1able wells.

Cocfficient of storage, S, of an aquifer
is the volume of water released from
storage, or taken into storage. per unit
of surface area of the aquifer per unit
change in head. In water-table aquifers.
S'is the same as the specific vield of the
material unwatered during pumping. In
artesian aquifers, S is the result of two
clastic effects —compression of the
aquifer and eypansion of the coniained
water —when the head or pressure 1s
reduced during pumping. The coefficient
of storage 1s a dimensionless term.
Values for § for water-table aquifers
range from 0.0]1 10 0.35: values for ar-

tesian aquifers range from 0.0000]1 10
0.001.

Coefficient of 1ransmissibility, T, of
an aquifer is the rate at which water
will flow through a vertical strip of the
aquifer one foot wide and extending
through the full saturated thickness.
under a hyvdraulic gradient of 1.00 or
100 per cent.

Values of the coefficient of transmis-
sibility range from less than 1,000 1o
over 1,000,000 gpd per ft. An aquifer
whose transmissibility is less than 1,000
can supply only enough water for do-
mestic wells and the like. Where the
transmissibility is on the order of 10.000
or more, well yield can be adequate for
industrial, municipal or irrigation pur-
poses.
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